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J.-M. Alsac, E. Fadel,* D. Fabre, S. Mussot, J.-M. Maury and P. DartevelleDepartment of Thoracic and Vascular Surgery, Hopital Marie Lannelongue, Le-Plessis-Robinson, FranceThe aims of treating patients with popliteal aneurysm (PA) are to prevent limb-threatening ischemia from aneurysm
thrombosis, distal embolization, and rupture, while concurrently restoring adequate blood flow to the lower extremity. This
involves often an interposition graft or a bypass. We report four cases of PAs treated with resection of the aneurysm sac and
direct end-to-end anastomosis. This technique, which does not require any graft interposition, presents many advantages,
and, therefore, should be considered by vascular surgeons..Introduction
A major issue in treating patients with popliteal
aneurysm (PA) is the use of an adequate bypass
material to restore blood flow to the lower extremity.1
While prosthetic grafts are associated with poor
durability of patency, autogenous venous bypasses
often present an inappropriate caliber.2 In this report,
we present four cases in which unilateral PAs were
treated with resection of the aneurysm sac and direct
end-to-end anastomosis, without graft interposition.Technique
Color flow duplex scanning (CFD) was used for PA
detection and diagnosis. Maximal transverse diameter,
length, andmural thrombus of PAwere determined by
a computed tomography (CT) scan with 3D-recon-
structions (Fig. 1(a)). The patency of runoff arteries in
the calf was demonstrated on a pre-operative limb
arteriography.
Our policy is to recommend operative repair for all
symptomatic PAs, and for asymptomatic PAs greater
than 2 cm in diameter or with mural thrombus.ing author. Elie Fadel, MD, Hopital Marie Lannelongue
niversity), 133, Avenue de la Re´sistance, 92350 Le
son, France.
: fadel@ccml.com
0041+ 04 q 2005 Elsevier Ltd.Open access under CC BY-NC-NA medial approach to the popliteal artery was used
for all four procedures. No collaterals should be
ligated until resection with end-to-end anastomosis
is guaranteed. Through an extended medial incision,
with cautious preservation of the saphenous vein, the
entire popliteal artery was exposed.3 Sartorius, graci-
lis, semimembranosus, and semitendinosus tendons
were transected. The distal femoral artery was
dissected above the adductor hiatus, and the distal
popliteal artery until the origin of the anterior tibial
artery, to benefit of its maximum length excess. The
entire aneurysm was then closely dissected and its
collaterals were ligated (Fig. 2(a)). After resection of
the aneurysm, the reconstruction by direct end-to-end
anastomosis was performed without tension, between
the two undiseased arteries, with a continuous 6/0
polypropylene suture (Fig. 2(b)). The incision was
finally closed after a complete reconstruction of the
divided tendons on an 8 Fr drain.
Post-operatively, patients were treated with con-
tinuous intravenous heparin (50 IU/kg/day) for the
first 24 h after surgery, followed by subcutaneous low-
molecular-weight heparin (4000 IU/day) until dis-
charge. After discharge the patients were put on
aspirin therapy alone.
Immediate post-operative assessment of the artery
patency was made by hand-held Doppler scanning
and palpation of the pedal pulses. Post-operative
surveillance was carried out clinically and with CFDEJVES Extra 10, 41–44 (2005)
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Fig. 1. 3D-reconstructions CT-scans of the popliteal artery.
(a) A pre-operative CT-scan determines the length of the PA.
(b) A post-operative CT-scan at 1 year shows the patent
popliteal artery without any aneurismal evolution.
Fig. 2. Operative views of the popliteal artery through a
medial approach. (a) The entire PA is closely dissected. (b)
The PA is resected with a reconstruction of the popliteal
artery by direct end-to-end anastomosis (black arrow).
J.-M. Alsac et al.42and CTscans before discharge, at 1 month, and every 6
months thereafter (Fig. 1(b)).Clinical Experience
From July 2002 to November 2004, eight patients wereEJVES Extra Vol 10, August 2005operated on for PA aneurysms in our department.
Among them, four presented with a unilateral PA and
were treated with resection of the aneurysm sac and
direct end-to-end anastomosis, without graft inter-
position. Patients’ demographic data and risk factors
are listed in Table 1. The results of pre-operative
investigations in all four patients, leading to a PA
repair indication are presented in Table 2. One
aneurysm was thrombosed with symptoms of ische-
mia. Of the three patent aneurysms, two were
symptomatic.
All four patients underwent a PA resection with
primary end-to-end anastomosis, without graft inter-
position. No blood transfusion was necessary during
perioperative period. Post-operative data are reported
in Table 3 with a mean hemoglobinemia loss of 1.8G
0.8 g/dl, a mean hospital stay of 9G2.8 days before
total discharge, and a mean post-operative follow-up
period of 7.4G4.6 months. No complications and no
complain due to surgery are reported during the
follow-up. All four patients have recovered totally
with an unlimited walking perimeter. On surveillance
CFD and CT scans, all four treated popliteal arteries
Table 1. Patient demographics
Patients Age Gender Hyperten-
sion
CAD COPD Hyperlipi-
demia
Diabetes CRI Smoker
1 77 Male Yes No No No Yes No Former
2 58 Male Yes No No Yes No No Former
3 49 Male No No No No No No Current
4 85 Male No Yes No No No No Former
CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; CRI, chronic renal insufficiency.
Table 3. Post-operative data
Patients Hb loss (g/dl) Hospital stay Follow-up
Popliteal Aneurysm 43remain patent without any loss of runoff vessel, and
without any aneurismal evolution.(days) period
(month)
1 2.1 7 14
2 1.0 7 7
3 1.4 13 6
4 2.8 9 3
MeanGSD 1.8G0.8 9G2.8 7.4G4.6
Median 1.75 8 6.8
Hb, hemoglobinemia.Discussion
PA resection with primary end-to-end anastomosis
appears to be a simple and safe technique, with
excellent long-term patency and acceptable morbidity.
Morphological studies of the femoropopliteal
region show a natural age dependent elongation of
the artery, due to a loss of elasticity and to the
particular location of the artery dorsal to the axis of
knee flexion.4,5 The medial approach allows an
extensive dissection of the femoro-popliteal artery,
from the adductor hiatus to the origin of the anterior
tibial artery. This allows us to benefit of maximum
excess length for a tension free direct anastomosis. The
relative excess length of the femoropopliteal vessel
makes a primary resection with end-to-end anasto-
mosis for a PA as long as 35 mm possible.
Such a surgical technique implicates a large
exposure of the entire popliteal artery with tendons
transection, which requires total reparation afterwards
to expect complete recovery. The close dissection and
resection of the PA also results in ligating collateral
arteries that may temporary induce disorder in the
local vascularization.
Although PA exclusion by proximal and distal
ligation is the most frequent surgical approach,6 recent
reports document PA enlargement after exclusion with
remaining compression syndrome and even ruptures,
due to persistent collateral perfusion.7–10 PA resection
does not expose to such complications and prevents
possible post-operative compression syndrome. The
aneurysm sac excision can be performed withoutTable 2. Indications for PA repair
Patients Symptoms Size (mm2)
(length!
diameter)
Thrombus Patent run-
off vessels
1 None 30!25 Mural 2
2 Claudica-
tion
35!20 Mural 1
3 Rest pain 30!15 Occlusive 2
4 Rest pain 30!30 Mural 1popliteal vein ligation to avoid post-operative edema
or profound phlebitis.
Direct end-to-end anastomosis of the popliteal
artery offers the best matching caliber for physiologi-
cal flow conservation, which guaranties long-term
patency without any prolonged post-operative antic-
oagulation. It avoids the interposition of a saphenous
or prosthetic graft bypass, which comes along with
patency failure and risk of infection, and also allows
autogenous graft conservation. Therefore, it is a
technique to be considered in case of unavailability
of autogenous graft. During the dissection the
saphenous vein has to be preserved to always allow
an autogenous graft interposition if the resection-
anastomosis appears to be unfeasible without tension.
In conclusion, resection of PAs with end-to-end
anastomosis without graft interposition seems to
present many advantages, but it remains to see
whether, in larger series, the long-term patency rate
and incidence of complications are better than those
for the more traditional exclusion-venous bypass.References
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